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(57) Abstract 

A method and a device for plating a substrate capable of filling a material with a small electrical resistance such as copper or copper 
alloy into fine recesses such as fine wiring grooves solidly, uniformly and with flat surfaces; specifically, a method for plating a substrate 
which electroplates a substrate (W) having fine grooves (10) therein and fills metal (13) into the fine grooves (10), wherein a first step 
plating (11) is carried out with the substrate (W) immersed in a first plating liquid having a composition very uniform in eletrodepositing 
performance and then a second step plating (12) is carried out while immersed in a second plating liquid having a composition excellent in 
levelling performance. 

12/27/05, EAST Version: 2.0.1.4 



(57)g$J 

5:tt5Si (W) litlffto £ L T $t *JB H ^ (10) ic&Jl (1 

3) %%i£i-2>mfc(nib'o # # *£.(r & i n r , (w) £J$-®«t£(c: 

ztti i"<y >-rt4}w-gnytm^^^ 2ws!)ot«tfi;i»H 

tl2ifeofftl (12) £?T3„ 



i 



AE 




DM 




KZ 




RU 


A L 




EE 


x* hxT 


LC 




SD 


AM 




ES 




L I 


y K'rVi'ziP'O 


SE 


AT 


*-*Kyr 


F I 




LK 


*y • ?>* 


SG 


AU 




FR 


7?>* 


LR 


y«y r 


S I 


AZ 




GA 


tf#> 


LS 




SK 


B A 


xx-7 ■ 


GB 




LT 


y hrnr 


SL 


BB 




GD 




LU 




SN 


BE 




GE 


LV 




SZ 


BF 




GH 




MA 




TD 


BC 




GM 




MC 




TG 


B J 




GN 




MD 




T J 


BR 




GW 




MG 




TZ 


BY 




GR 


*y 


MK 


TM 


CA 




HR 








TR 


CF 




HU 


/N>^y- 


ML 


▼y 


TT 


CG 




I D 




MN 




UA 


CH 




I E 


r 


MR 


*e-y*-r 


UG 


C I 




I L 




MW 




US 


CM 




I N 




MX 




UZ 


CN 




I S 




NE 




VN 


CR 


• y* 


I T 


<<?V7 


NL 


*-?>^ 


YU 


CL' 




J P 


B* 


NO 




ZA 


CY 




KE 




NZ 


Xa-« 5?-?yK 


zw 


CZ 


fx? = 


KG 




PL 






DE 




KP 


27/05, EAST 


PT 






DK 




12/: 


VersTori: 27 0.1.4 





*£x— ?V 



WO 99/57342 PCT/JP99/02271 

X 

m tti m 

y ^ y ^^^Srfflv^-C#ff©^6lBESrfTofc^, £ fete h^co/^ 

fcJBV^^S K?>f * y^^te J: 0 HI <£> ^ ^ # £ l& 

= * A£&tfSflH> ibtt-CWCo L/5>Lft#£>, ¥$ft;tf>&$S&# 
a < 45i:oiitE*a5i< ft 0 , ttaE«*dS*iiP LTSftfS^^lSl 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

2 

{*^g-e, mffi&%L*jfr *) i&< tz£><DwmiLn*ftz.tf aits ^ 

^{bi-SJ-^V^^i 0 (DiiiT*^ hit ( ^ £ i if>@ <D it ) £4i? N */< 
^J&Jgl^ifci: LT^CM^ (CVD) S^/JH^ftStf^ #3Xf±;e© 

«ttf8i!?fti!)of|:t)otlJ, fco^itLt, 
±tfs 9, »S^^:t<feot, J£ limits ft ±U i£fcfift 

» 

■T5i:> i^y^tt^D, »»l«*©An j&*3teteS#*iT, v>fc>»$> 
5£?L (tf^ K) *4D^t<49, agfc: y ^tefcfctifciaj&w 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

3 

^ri-5S^^m#Pfeot %m Lxm®imB.%-\z&mz%m'tz>mm<Dft 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

4 

* 3$ © ft ^ JS - * fl!! JH «> o #KSrJg(dt U ^2Sfco|feIt% ~<z>*D 

t5wii«»* Lv\ 7'!J^hS«ffl/>'f^o-iK«ftot^li, fill 
gfc$P3£>i*gfls<&< , «6ift»^*sjft^iS— ft* («*) tt&t/*aittfcfl5 

hie, iriE^y ^ n«ffl^>f * a-mmmtbi %mt lt, ukiim 

5 ~ 1 0 0 g / 1 , fam 100~250g/l Wi^ro fiSt^^I 
fco^^ir L T> mmmi 0 0-3 0 0 g/l, a^l 0~100g/ 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

5 

o^lt\ r OlDJWfco Affile K7!) -tiS?r¥Ii: L 

t*si*o#it^)«t5ri:a«-e#5o 
::t\ Wtam 1 <D$>o%mt it, toyvilftotf*, S&2 

o&Bn&sFfflfc: Lfc#3fc o # SrJffii- r. <k -5c III, SB flit & ft ft 

o#i&£ LT, fifc^ft 100~3 0 0 g/l, fiKgfe I0~100g/1 

^^tt^@nfcafigro^2 (Dfcot^Srtt^L 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

6 

13 3 3C(i@2 <D7n-& x<DMW\ztt-tz>mffimx*hz> 0 

0 6 AJSMffl 6 C {±*^gP^W^JS0iJ 1 irittfctfij 1 &t*2 <t(DMS£7K 
121 7 A#S|2 7 C te$:mW(D% 2 (D^ifficO^SO * o t^&tfJ^nir 

m 8 Ajbmm 8 cfi^^gp^^^isw 2 titmm 1 2 ^©n^^ 
w £ mm-r z it * ^ & a ©jbib 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP9 9/02 271 

7 

* 

*lfc¥*#£*f 1 ±W^m^ 1 a Oii:S i Oi*>&tt£f&1ftlft2:0:*E|g 
!Jy^77-( • =.yf->?&m\z.X. *) ayjr? h*-/U3 

ffl © » 4 # ?i£ & $ *u ^^>±(-t i N*jft>b*5/<y T«5as»*s*i 

tit, 0 1 B ic^i-J; o tc % MlB¥*#£titW0>*aii::fflti>o&tr 

to«#lftflF* (CMP) fc«fc!!K &&R2 _L<£>«lJf 6 Lt, = >- 

rf , fifKSf^ 5 ~ 1 0 0 g / 1 , mm. ioo~25o g /i ©»fig© t>© 

* 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

8 

m& 1 0 ©JS«BJ-^ffliB^«)o &<D&£M&&± DtlSUt Sr&Jk-*- 

*> 5 > 0Hx.tf , 5ft^$i 1 0 0-3 0 0 g/l, 10-100g/l 
»LT, ^tttfigv^i, 13 4 B «fc 5 \z y SIRWO&Sf© 

•r<t 5 arms* 1 0 ©art? ft v , rtnaot, 

^-T K0>3B£&B&Jfc Loo, ^t^gi^ l 0 rt£««r$-i::|*IHIft < jfc* 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

9 

iiiB«>o#«!.aicaLfe«)o.t^asrBi 5 ^^-r 0 

!Eil©feo#fK2 1 ZmftS-tZm 1 O*o*««ft?t2 2 a £ , jft 

bft-ci^s,, 

tfll 2 0 IC J£9 m-ftf>y°2 4 a #«x. bit, :©*y^24a ©±»E 
mizmfflft 2 5 a tfEBiftTV** :©PIP3#25a^W 

$ 2 <Z>£>o #?&ffci&^& 2 2bf ) Rll£ > 352<Z>#>o#?f£2 3£Jt>o 
#jf 2 0 I? 4b^iiP,tL, :©#y/24 b <D±»ft 

ffi!l^WPB#2 5 b #BB«£*L-C^5 tiki-, :oM#25bS:IPII 

BE ii, Huia*o#fflf 2 O Kite, - <&rt»BK:ife*Mc&*A-r5ifei£*tt 
^1271:, :ofto^tS2 0 rt©afej**«:0>ft 5 2 8 

:©#*f 2 8IIti s stf^ 2 9 ftTV^o 

f*3 IHS K A ft , 5feT> feo 2 0 tf>rt^K&#7K&*AL-T7ki!feV>£ 

ffo ^^fv2 6 a^^Ltll <D&o 2 2 a (Dlgffi 

#25aSrH§, fco Iff 2 0 1 ©fco #t 2 1 tftl&tt* 1 

gutbiZfamZft *> . tit, -JfcNPlH&iS&fc, iiufSI!^# 2 5 a £ 
BBC, fco#Jf 2 0©rt»Cft*7K«r*AbT*asv^«:fTo*:« % ^ 

*H\ ^v26 b Ltm 2 <7)«6o#^#t^^© 2 2 b©IK#2 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 



PCT/JP99/02271 



10 



(Stttil 1 ) 

* 5 cc^at^ ufc ioog/i <z>tttt*«tt£ i 550>wiftiK$tf-ciWr 



C u S O 4 • 



5 H2O 



70g/l 



HiSO, 



200g/l 



N a C 1 



1 00mg/l 



5ml/! 



C u S O a - 5HsO 



200g/l 



HiSO* 



50g/l 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 



PCT/JP99/02271 



11 



N a C 1 



1 0 0 m g / 1 



5 m 1 / 1 



2 5<C 



2 A/ d m : 



«>o#l$|HJ 



2. 5 # 



P H < 1 



:wat)> in 6 A\z.7F~t £. o ¥mfc&&w<Dwmm?t- 1 o 
(jt««y i ) 

Jttfc^J 1 <t U, WfB£PI«*W&3&ttLfc¥i*ftS«W|:: % WIS 

5 fc, ^iWS^ 1 0 rtO^fto 1 3 (7) rt |$ sjf K 3 0 &± DTV^ 
(tttSEW 2 ) 

##g$t 1 ±0^11 1 a CD±(^ S i Oi^&^dMfRfll2 # *i « £ *l N 

!)y^77^ • acy^^ttflffc «fc >p =iyj> ? h*->3 & Kit /Hot* 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

12 

11a Sr^fi5c-TS 0 

in 7 c tc^-r «t ? MtB^a^fco i i a ^^ffi{^¥±a^^®fco 

fifcRffl 1 0 0-3 0 0 g/l, fiKH 1 0 ~ 1 0 0 g / 1 (DM© 

(mmm 2 ) 

1 0 y 5 fttLT, ~;ft,£ 5 OlCCi^ Lfc 1 0 0 

g / 1 <D^7^mm^ 1 5 fpm^^^-xm^m^m Litm, w,\<n#> 

Cu 2 P207-3H 2 0 9 0 g/l 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

13 

H^PiO; 3 4 0 g/l 

7 y^=- T 3ml/l 
^T«lfeAD*5 0 . 5ml/l 

5 51C 
0. 5 A/ dm 2 

P H 8 . 5 

C u S O 4 • 5 H 2 O 2 0 0 g/l 
H 2 S O 4 5 0 g/l 

NaCl lOOnig/1 

WiSSsJq^ 5ml/l 

2 5^: 

fEsfc&S 2A/dm : 
#>o#B#Ffi1 2. 5# 

P H < 1 

Ztiiz X K> s [1 8 Afd^-f «fc 9 l-s WSSWOWS^10I^«: 

v. 

(Jt«01 1 ) 

SB 1 «)«)o #tt©*»c«t 5 «>o ttoaSrlft Ufc t:5, 13 8 B (CTj^-r J: 
$c*fflg^ l 0 F*9CD#i*o £Ig 1 4 © jJ? >f K3 0i54DT^ 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

14 

(itmm 2 ) 

'$kmm%- 1 o (Djsgpwpgpt-^ y ra 5 1 <Dm<Dtbv & 3ust 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

15 

3. suiay y ^ hstffl/^ *n — m&ffitb^tmt ur, fift^^i 5 ~ 

100g/K tt& 100~250g/l OMfifctf) t«Sr, Bit^^fco 
^tLt, fiERMl 00~3 0 0 g/U fifc^l 0~100g/l£> 

<0it>o -art IS l fk*o#«iaS:fTofc»s u~<y i^tt 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 



PCT/JP99/02271 



16 

5. BJiEfB l (Dib^zmk Lt, t'n y yiifeo^i^, ^2<7>#>o 
Jf 4 IE *fc © S 15 © » o # ^ & e 

6 . mffBSlE^0fco#^i Lt, ft&ffl 100~300g/l, mm 1 
0~100g/l ©m^co^^^^ffl-t-S w t t -t"5f^J^^ 5 IB 

'I I- BD 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 PCT/JP99/02271 

17 

[1 9 9 9^1 0£8B (0 8. 1 0. 9 9) : WS^lD©it*® 

5S4K©too ##?£t;:&v^ 

ii5f3g&£l£-8^*4K@ftfcMfiS£>ffI 1 ©too §i«*t;:iim<*i*T 

^ i ©too gmm*'ff-otz'&s u^u >^tt^@nAc^afi)c©m 2 ©46^ 

-erfi 2 ©too %mm*fio a tzftrnttzmmntt) 

* 

tzm®.t-r2>m#m. i BB$©g&©too ##i£ 0 

3. huIB7*'J > h&fom^J ^ P-fi&^3itoo UT, BSM5~ 

ioog/i, m ioo~250g/i ©safiS©*)©^ mmmto-o 
zmthz. mrnrn i o o~3 o o g/i, mm i o~ i o o g/ i © 
*&$© $ © * * n-f nnffl -t « ^ t * £ r s it 2 iatt©S4£© 

S) O £#&o 

m2&fo%®%&ti%-'m%mz®tLtz®.f&<z>% 1 ©too 

» <* -t*- -t £§ 1 ©too gas**? o&&, i/^ u >^ttt:«nfeiftfiji©» 

2 ©too Srifc^CMStfTfc 2 ©too ^^iS^ff a 

a^cs 1 iB^©s^©too 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 



PCT/JP99/02271 



J/5 



F / G. 1 A W 




12/27/05, EAST Version: 2.0.1.4 



2/5 

F I G. 2 

m & a 
I 

* ft 



I 





*3 




> 



























* ft 



FIG. 3 A F/G.3B F I G. 3 C 




11 1 21 1 §b , EAST Version: 2.0.1.4 



WO 99/57342 



PCT/JP99/02271 



3/5 



F / G. 4 A 



F / G. 4B 




15 b 14 



W 




F / G. 5 



22b 




24b 



F/G.6A F/G.6B F f G. 6 C 




31 



12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 



PCT/JP99/02271 



4/5 



FIG. 7 A 



11a 5 10 W 




F I G. 7B 



12 11a 5 10 W 




F / G. 7C 




5 10 W 




12/27/05, EAST Version: 2.0.1.4 



WO 99/57342 



PCT/JP99/02271 



5/5 



F/G.8A F/G.8B F / G. 8 C 

11 10 u w 11 10 14 11 10 




31 



F / G. 9 




12/27/05, EAST Version: 2.0.1.4 



INTERNATIONAL SEARCH REPORT 



International application No, 
PCT/JP99/02271 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C25D7/12, 7/10, 5/10, 3/38, 101, 5/34, H05K1/18, 3/24, 3/18, 
H01L21/288, 21/88 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl 6 C25D1/00-7/12, H05K1/18-3/26, H01L21/288, 21/88 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



X 
A 



X 
A 



JP, 5-140795, A (Toagosei Kagaku Kogyo K.K. ) , 
8 June, 1993 (08. 06. 93), 

Page 2, right column, lines 25 to 38 ; page 3, left 
column, line 20 to page 4, right column, line 46 
(Family: none) 

JP, 62-276893, A (Meiko Electronics Co., Ltd.), 
1 December, 1987 (01. 12. 87), 

Page 1, lower left column, line 5 to page 2, upper 
left column line 14 ; page 7, upper right column, 
line 11 to lower left column, line 3 
& WO, 8705182, A 

JP, 53-53527, A (Furukawa Kinzoku Kogyo K.K.), 
16 May, 1978 (16. 05. 78), 

Page 1, lower left column, lines 5 to 13 ; page 2, 
lower left column, line 17 to page 3, upper right 
column, line 20 (Family: none) 



1-6, 
7-8 



1-4, 
5-8 



1-6, 
7-8 



|~x"| Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: T 
"A" document defining the general state of the an which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date "X" 
*LT document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) "Y* 
'O* document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later than 

the priority date claimed "Sc 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to invotve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of mailing of the international search report 

10 August, 1999 (10. 08. 99) 



Date of the actual completion of the international search 
2 August, 1999 (02. 08. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



Facsimile No. Telephone No. 

Form PCI7TSA/210 r™»l 2/27/05, EAST Version: 2.0.1.4 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/02271 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



X 
X 
A 
A 



JP, 53-143971, A (Hitachi, Ltd. ) / 
14 December, 1978 (14. 12. 78), 

Page 1, lower left column, line 4 to page 3, lower 
right column, line 2 (Family: none) 

JP, 07-41991, A (Totoku Electric Co., Ltd.), 
10 February, 1995 (10. 02. 95), 

Page 2, left column, line 2 to right column, line 18 ; 
Figs. 1, 4 (Family: none) 



1-6, 
7-8 



lr 4, 
7-8, 
2-3, 
5-6 



Form potts A/rm (r„n« 12 / 2 7 / 0 5 , EAST Version: 2.0.1.4 



SU1IS#^ PCT/J P9 9/0 2 2 7 1 



a. &w<7>m-f5ft&<»ftm m&®?fttm (ipo) 

Int. CI* C25D 7/1 2, 7/1 0, 5/1.0, 3/3 8 1 0 1, 5/3 4, H05K 1/18, 
3/24, 3/18, H01L 2 1/28 8, 2 1/8 8 



B. 



Int. CI" C 2 5 D 1 /0 0~ 7/ 1 2, HO 5 K 1/ 1 8~3/2 6. H01L2 1/2 8 8, 2 1/8 8 



B*S*fflSf^« 1 9 26-1 996* 

b *m&m%m%i&4m 1971-1999* 

0 ^HSaHffl»t3g^« 1994-1999* 

0 1996-199 9* 



c. M5g-f Si^ftibftSXiS: 



3IJB:Jttt0> 



X 
A 



X 
A 



X 
A 



J P , 5-140795, A (ll^ltl^I 
, 8. 1993 (0 8. 06. 9 3), 

-i3 8tT, m 3 M&mm 2 0 n~m 4 H^ffls 



4 6ff, (77? 



JP, 62-276893, A (£^m^l3tt*ifc£*±) 

, 1. 1 2 £ . 1987 (0 1. 12. 8 7), ^ 1 HfeTfflBH 5 

^f~^ 2 jc£±ffls^ Hff, » 7 M^Jifla^ 1 1 n-mntErmm 

3*T&WO, .8 7 0 5 1 8 2, A 

JP, 53-5352 7, A (*JI|«33Hsfc#tt) , 16. 5 
ft. 1978 (16. 05. 78), ffi 1 H£Tfflj^ 5 fif~H 1 3 



1 

7 



6, 
8 



1 

5 



4, 
8 



1 

7 



6, 
8 



r lj «jfe*^Sfc»ii«ritfii-aa:iiikxwt«t©s:tt©«fT 



<d a com £4*^ * tt fc :£Sfc 

rxj mzm&<obzxm-ci>ox, ssatsto*-?^ 

r&j isi-^t- y h y r % y -SrBft 



HBWaEtSST LfcB 



0 2. 0 8. 9 9 



0*si$w/f (isa/jp) 

100-8915 



10.08.99 



03-3581-1101 




3 4 2 5 



sspct/isa/2 1 12/27/05( EAST Version: 2.0.1.4 



PCT/J P 9 9/0 2 2 7 1 



mm-rz 



x 

A 



X 
X 
A 
A 



ft, 81 2 K£Tti8lg 1 7 ft~m 3 H*±Hm 2 0 ft (775';-4 
L) 

JP, 53-143971, A (|*5S#ttB ijgf^^f) 
, 14. I 28. 1 9 7 8 (1 4. 1 2. 7 8) , 
m 1 H£ Tfflfg 4 fir ~S£ 3 H^Tffiim 2 fir 



JP, 07-41991, A OK;£#2*SHJ*5*;£ti:) 
, 10. 2 8. 19 9 5 (10. 02. 95), 

m2M&mm2ft^m^mmi 8ft, mi®, %a 



1-6, 
7-8 



1, 

7- 
2- 
5- 



4, 
8, 
3, 
6 



SRPCT/lSA/-!i 12/27/05) EAST Version: 2.0.1.4 



